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mm*] mmm 

m z m e> s m 2 <d ommnfe^ * m ± -t $ m m m t > 

t&gB^$8£En»-c$8£ 3 tis atrial 1, ^2 & tffSBA^i## ic ito l 
M«t&-ttf 1 (Dmmmmmm^^ r=.\±mm.m^yw^m 2 ©MMfmfs 

£ ffilx. i h & £ £ P L L tUl^o 

£fc i3B«0>PLLia». 

[ff*^3] frffaiSi, 3g2<Z)fi^©&*B#Sv^c9 o'° 
3 i: i: -r -5 f?N^ 2 fBI£<z> P L l mm. 

LT-^(Z)M»iri:lCtffSa^2<Z)«-t$:^U^ti^2(D-9->^U >ifm»t.. tfffB 

^©M^M^tca^vATSfjiam 1 ojitMfift fc^Msa^ 2 <Dmmsmm 

i £ £ f 3 If &m 1 ia*s© P L L HJi& 0 
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a>mmmMm®<D * &m-t & m 2 t , mmm 3 <D&mm»m 

z. t: & t -t & m&m. 4 rnrna p l l mi& 0 

3££4#^h^£f»^4fa*g(Z)P L L[lli& 0 

r £ i: -r s m^m 4 sj*<b p l l ®{& 0 

»; * >f ^ > ^TfSfJSB^ 1 , 3H2(Z>fg-if £lfc*J&fr 

r h h -r * sr#£ 8 ib«© p l l ®si 0 
[»*sio] fffta^i, ^2 ts&Tfm3<DWimmmmm** oRmmz 

±i:S:4#«i: , tS»*^5Sa«a)PLLiaB| a 

3 t t * s m^m 5 mm<D p l l ei&. 

[M12] fffi27 'J y 7*7 n *; ^DS? 'J y 7*7 D y ^fe* 
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l ms&i:, mm p l l ®» t? £ j* s *i & * n ^ * fg# k is ^ t m m% yt^m <d 

fJfiHPLLiaKtt, 

x zaimnz t. izm *; iitf h ^ % tc, y ii l mmmizm y ^ 

# £ m * -r S M & gfcft ffi HI » £ £ * t z 

mLxz<Dmmz£izmEm2(Dm^$:m i )&tsm2<D-y-y7v >»l m 
ihui, mz<D-^y^v y^rmnxM^Th^titz.m^^uwL. ^ouwvtcm 
#in&fHHi, ^ 2®^>^'j y 7m&xmzmv&&tiz>m^ £.zmmmw.L 
x^(Dmnumzm^^xmmmi(DmmmMmm^^r=.immm2(DmmmM 
mm* & 2§£ -r & «f» n s> v z & * s 
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[0 0 0 1] 

*mmt. P L L (phase locked loo P ;&*BD y # ;b- ^) HJg&fc J: 
[0 0 0 2] 

mine jRWicjB^&tiT^s p l Liai&ofli^s:^^. i®pll 
ims&tt, mgi&m (pd) ms&ioi &j:tfMMifcffi (fd) la&i o 2 

[0 0 0 3] 

£-f, M»^mtlIS&l 0 2iC*3^T, AMtDATAt^n?;^^ (I 
CLK, QCLK) tKDffimikmZfiOo fit, -£<Z>Jfc8tfig:SltC3£-3 VnT^ 1 

v-ViRy? (cp) mi& 104 a3'«fctf;i/- ios^ltvco (« 
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<fc»K B«©»IB^»tC5[#iitf. ^ tuvtm^ (ICLK, QCLK) 

^D*;^»4«10 7|Cfe^t, VCOl 0 6©^Mti^D'^VCO 
C L K(CSo^T£j££;i%£o 
[0 0 0 4] 

#CJC fitfHfc£BEI»l 0 1 JCfcV^T, AM#DATA^VCO10 6©|gi 
MISERY O^VCOCL K £©fltfBJfc«S:fT3 . -fit, ^©itfcM^^So" 

^x^-^-v^y^m^s i o 3 fe«fcrjf^-^"7^^* i o 5 ^itvco i o 

G G>%WtMWLWL9 U v 9 VCOC LKCDfltfB&IWflrrSCl ^tC J: *K AiJf§#D 
ATA©fiiC^lTVCO 1 0 6©^SMtKS!t^n»y ^VCOCLK-©ffiffiS 

[0 0 0 5] 

^caapLLiai&icfcv^, M«&jt«eis8& i o 2 hit. ®i2tc 

[0 0 0 6] 

ZZLVte. N RZ (non-return-to-zero; #^if U'&M') fcfcTgtfX^-f 
i^DAT A#M&«JfcifHS8&l 0 2 {CA#£*l£4j<Dhl*-£„ * fe, 

js^sioT-eii, vco i o eammmmMvuvz vcoc.lk^, 

#JSiti/n (^MT-ii, n = i) t^Mtsrfciaotn^^ff ICLK 

r*l^>^n>y^^ICLK, QCLKM«i:bMl0 2(C^ 
[0 0 0 7] 

Sfc-f, NRZ^WA^fe^DATAtf^&ft&^-^A^iS^l 1 ll±, 
D-FF (DS'7'J»;^7Qy^) 1 1 2(DD A^SB^lCgBKStl* 

iiiifetc, ex-or (SMffiWa&JIfn) M i 3 ©-^©AAiB^AjcSiK 

3ftT^*. ^D'y^MlCLK^if,HSICLKA^l 14 

liAND>f- h 1 1 6, 1 1 7©#— ^©A^SB^AtCftiKlStl, *ny*## 
Q C L K^^-x. Q C L KA*®? 1 1 5liAND$*- hi 1 6, 117© 
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^fl^CDA^SB^BlCfgi&SftTV**. fc£U ANDy-hll7©-]ff©A 
[0 0 0 8] 

AND^-t>116, 1 1 7©#ffi^7Sg^tt, D-FF118, 1 1 9 CD#D 
A^ffi^K&iKSftTV^S. £*ie>D-F F 1 1 8, 119(0#CLK (,^D«; 

Ajt/Sfrf-JCtt, EX-OR^- h 1 1 3 ©ffi;fr#^#g3K<!S*lTV^ 0 D- 
FF118, 1 1 9(Z)#Qffiij5§g^liD- F F 1 2 0, 1 2 1(Z)#DAM^C 
88R3*W 3*ie>D- F F 1 2 0, 121ffl^QffiA^ttD-FF122 ) 1 
2 3 <Z)#DA±^{CgSgg£*lTV^ 0 D-FFin^itlD-FFl 
2 0~12 3CD#CLKS8ftt, I C L K A^jSg^ 1 1 .4 KlgMftS tlT £ „ 
[0 0 0 9] 

D-F F 1 2 2C0QmiJi»«, A N h 1 2 4 <D — fi<D Aij3» A IZjg 

HBStlTV^S. D-FF1 2 3®QffiA^S, AN D>f- h 1 2 5 0>fB2f©A 
^SB^BlCgS&SftTV^,, D-FF12O0QMW$^CAND^-b 
1 2 5© — ^©AASg^AJC&iKStK D-F F 1 2 lCDQffl^jSfrf-ttS &tCA 
ND^f- h 1 2 4 0f&#©A;«^BtCg?M£*lTV^ o f bt, A N Dtf— h 
1 2 4, 1 2 5©#ffi*SB^-tt, EKffi^jjg^l 2 6, 1 2 7 (C^tl^tl^^ 

[0 0 10] 

ANDy-M24^&ttf©tflAi#i:LT, gll©VCO106 
tf>3H§JSM £ T if * # fa \zMm-t& DOWN^^^*«iiBSn, AND^f 
- h 1 2 5^&tt€©ffl*^^bT±ia»JSMM«&Jttf*^lRltCfli!l»t-«U 
P^;wtWillSS*i5.' fit, DOWN;^bX^feJ:r;up;U^f|f 
tt, BKffl^Sfr? 1 2 6, 1 2 7 l^bTBH 10>^-V-5?jtf>:7iai&l 0 4 A 

[0011] 

6 ffit^2 00 1-308080 7 
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(a) ~ (o) it. Ml l©#y-K (a) ~ (o) m&Tfr £ ^tl^tl^k L T Vn 

•So 

[0 0 12] 

SfcT, ^n«^f^ICLK (a) ii, tit Ol?i2*>_£:#oT "H" 
iC&tJ, t "L" l^;WC&£A;i/*«£-e&£ D J^TIhI 

«tC, Hit 4, t 8, t 1 2, -T*\L%±tfV. tit 6, t 1 0, 
T#£„ ^(D^n>y $"f§-^I CLK (a) it I C L K AsfrSS^ 1 H&^bt 
ANDY- M16.11 7 <D&—%<D A-JjV6i'¥'AiZ&1teZtl& £. D- 
FF1 1 2£J:tFD-FFl 20—1 23 <Z)#C L K$$^iZ@k1fe£ tiS„ 
[0 0 13] 

^n>^f#ICLK (a) lC*fL-T> ^D>^lfQCLK (b) fc* 9 0 ° 

fifflj/7hsnfe, =R^{cii9 o° ^^M4^7tA 8 ;^x^i:^oTv^§ 0 -r 

tit 1, t 5, t 9, _L#oT "H" UK;WC&*K ,^It 

3, t 7, til, -T'S^T^oT "L" l^;WC&£ 0 X(Z)? D y ?#-5§-Q 
CLK (b) QCLKAM^-1 1 5 ^ITAND^- M 16, 117 
©#te#©A#«^B *lS 0 
[0014] 

AND^f- Ml 6IJ, tUvtmm CLK (a) n y ^ffQCLK 

(b) iKDmmmZHZ>Z.}lfrb. ill^^n^lflCLK, QCLK^ 

ic -H" uHjit.tez>fflm. mustit i~t 2 ©jaw, tit 5~t 6©sira 

, tit 9~t 1 0<Dfflmi;\ "tOl&Jim^ (c) # "H" l^;i/i:&£ 0 -eti 

jg**©jBra, np*>tit o~t i, «t2~t 5©a§ra, tit e~t 9©a& 

IB, Hit 1 o~t l 2©JHiarcW\ ffi±r^# (c) "L" Wijittez. 
[0015] 

AN D^— hll71t * n Vtm^ I C L K (a) (DR^ U y 918 
#ICLKXi:?n>^^QCLK (b) £ <z>Wimm. & £ -5 ^ £ 6, z*ie> 
i'n^miCLKX, QCLK^c "H" i/^fcfcsJBra, HPIitlt 

2 — 1 3 ©jura, ti 1 6 ~ 1 7 ©jew* ti tio~tn cojtot% ^©m 

(d) # "H" i"<»£te& 0 '-eti^©SBW, ftmt 0~t2, t 
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it3~t 6(Dnm. nnt 7~ti o<Dfflm. #mt i iMmommvit, m 

Jim^ (d) it "L" i/^;i/£&£„ 

[0016] 

01 3<d*4 $ yfi-v- MCfcV^T, mijif (c) © "H" U<<)l(Dfflm 

zmmA. m^r## u) © "h- wow u h- voivMrnzmmB t^n 

[0 0 17] 

— N R Z ©Aijf #DA T A (f ) tt, A^ag^l 1 1 fc^LTit: 

EX-OR^f- h 1 1 SC-^^A^SB^AJCGM&SftSfcfcfclC, D-F 
F 1 1 2©DA*SB^-lC«j|i&3tlS. D - F F 1 12 It. V n V V ^ I C LK 
(a) ©tf-feJiAMJ *>f ^ >^tDAiJ^©AMf© "H" "L" 
VsOl/ZmVj&tt* Z<Dm&. I^MtOt'ttAMfDATA (f) # "H" U 
"^fc-TSfc, rtlS«J»;iitfi ilT'^(Z)Qffiij'g# (e) "H" 

[0 0 18] 

WJt Ut2©nt*AM#DATA (f) tf^ffcU *©ffiffi*«iE 

t4ftt, "L" l/^OAMtDATA-(f) &t*JM, ^tf) Q ffiijfS"^ 

(e) "L" ££{C, tit 6tt 7ffiKtAAf^DATA 

(f) ©Stej^gSteOTV^ Wn^miCLK (a) © 
SC"&Jt#y #->f 5 >^ t 8t "H" l/^©AMfDATA (f ) <D "H" 1/ 
^;i/£lfc'J&<fr, ^©Qffiijfg-^ (e) "H" U^OWCfcS. ^tl^l^^Mt 
12it1t ^tf) "H" l//<;i/$:*i^t^^^ 0 

[0019] 

30D-FF1 1 2©QmiJ^# (e) EX-ORtf- Ml 3 <Z)ftS^<Z) 
AA^fBJCfM&StU i©EX-OR^-Ml3ICfeV^, ?<7)-j3<DAfi 
Sfry-A£#i|&3*l£A:*rt3^DATA (f) fc©^flfiW»a?D?il3S^ff*3tlS. 
EX-OR^-h 1 1 3©ffi^fl-^ (g) mi 3 <Z> # >f i= > 

•v- h*^e>we>^«;j: e>fc, tit i~t 2®iricfoAMf data (f) 
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(DRmmz "L" l/s<frfr*> "H" VK)WZW&L. D-FF1 1 2©QM 

# (e) Hi "L" U^l/Clit5iIt4T' "L" l/K;i/^^i-^ 0 

[0 0 2 0] - 

MHt4^^AMfDATA (f) <Z>T-*-#£3E8i|S5tf>|ig. EX-OR 
y-hi l3®as^f# (g) }£ "L" l/^;v$:IfiFlg^Sc fit, tit 
6fct 7 ©RtAijf f data (f) ^SitSi:, f®MlK^>f^>^t*E 
X-OR^f- h 1 1 3 <z>ffiijfS-5§- (g) it "L" l/Kjlfrt, "H" u/<;i//\38^ 

[0 0 2 1] 

ic^T, B£Mt 8 iZ&££.. D-FF1 1 2 £> Q mijfg-^ (e) ifi "L" l/K 
"H" W<)Uzm®-?Z>OT", AM^DAT A ( f ) © "H" W<;i£ 

zwQ&iim^ (e) (D "h" is^jit&mmwmmmmMtfftfrft&z.t.T*. 

EX-OR^-M 1 3<Z)Jtiijff (g) ^ " L " U^JVKM^-f^o fit, 
^ftPM&BZMt 8~ t 1 2 CD^WUl^Tli, EX-OR^f- Ml 3 (D&tf 

(g) © i^;wiM:L&v^ 

[0 0 2 2] 

AND^-M16, 1 1 7(Z)#ffiA§f (c) , (d) It »D-FF 

118, 1 1 9 ©^•DA^3§s^tC«^$tl-2.o D-FF118, 1 19lt EX 

-OR>f- h 1 1 ZOl&jim^ (g) £C LKA^i: 9 U v 9 \& 

(h) , (k) £LTmm~?2>* 
[0 0 2 3] 

rit', EX-OR^f- h 1 1 3 ©m^J (g) *^It 1 — t 2<DMmT* 
^t>_h^U, IfflfflF^tttAND^f- h 1 1 6 (c) # "H" Is^JV 

, AND ^ — M 1 7 ©ffi^ff # (d) # " L " D - F F 1 

1 8<DQ£B#ft# (h) # "H" b/<;i/{C, D- F F 1 1 9 ©Qm^/ft"^ (k) 

# "L" l/^;WC&£ 0 

[0 0 2 4] 

EX-OR^f-M 1 3©ffiMf (g) "L" "H" 
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;MC^#lf-£#-f ^ yfiZ. ^Jt 6~t 70iraiC^W5AMf DATA ( 
f) V>mt&V&Z> a 3©^-f^>^C^^5AND^-M 1 6©ffiM^ ( 
c) "L" AND^-hl 1 7 ft&tjm-^ (d) & "H" 1"<)IV%> 

Sfrfc, D-FF118®QMf (h) #"H" l/^;i/fr£> " L " l/^;WC 
L, D-FF1 190QttJMf (k)-# "L" 1^;1/^<d "H" 1/^<;WC 

lit, mmt i 2 ^-e^ti^cD i/^<;i/$:ii^LMw-So 

[0 0 2 5] 

rtl^D-FF118, 1 1 9 (D&Qftjj^^ (h) , (k).ttD-FF12 
0, 1 2 KD#DAM^(CM^n.5. D-FF1 2 0, 1 2 1 H ?Uy? 
M^ICLK (a) fcCLKAiJ^UTfctL ^(DW^iL^ALf^ *) * 4 ^ > f 
T'DAJjmMZMV&tlo lit', ^n^fflCLK (a) ©3£l3_t:#*>> # 

i= >?*l±B£Mt 4 -e&U, ffflt^©D-F F 1 1 8 ©QmiJ^# (h) " 
H" D-FF 1 1 9©Qffiijf^ (k) # " L " l//<;i/T*& -5 D 

- F F 1 2 0 ©Qffiij^-t ( i ) it "H" l^;WC D-FF121 CpQffi^jM 
# ( 1 ) « "L" i^;wc&£ 0 
[0 0 2 6] 

^n-y^f#ICLK (a) <D?k(D\L%Jitf i )#'($.>'!fl£B$Mt 8"e&U, 
I0i:lfflD-FFl 1 8 ©Qffi^J^-^ (h) # "L" -5 CD*??, D- 

F F 1 2 OCQffiMf ( i ) it "L" l"<;WC;g#U ^fcD-FFl 1 9 <D 

QmijM# (k) # "h" d-ffi 2 i©<a^f# (1 

) \% " H " i^;i/tc3g#ir£ 0 fit, 3n^Qffi^# (i) , (1) <o#u 
^;ws, tlti2jt'iii3tis 0 

[0 0 2 7] 

D-FF 12 0, 12 10#QffiM# (i)-, ( 1 ) &#C!8tf> D - F F 1 2 
2, 1 2 3 0^DA^^CMSn5„ rtl?)D-FF 1 2 2, 1 2 3 t, ^ 
a;y?|f ICLK (a) £ C L K A# £ IT £ V , -g-GDM^CDiZ^tf U # A 
S.ytfT'DAJjmBZW.V&ti. ZZXu ^D'^H^ICLK (a) 0iL%± 
^^>f5>^lil|lt8T'fe l J, r®H*t'0D-FF12O, 12 1<2Qffi 
#f§-5§- (i) , (1) (D&WOlZmV&ftZtiZteV. D-FF1 



1 0 
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2 2 ©Qffi^jff # ( j ) it " H" U^;i/(C, D- F F 1 2 3©QffiM^ (m) 
"L" l/^;WC&£ 0 
[0 0 2 8] 

9U*j ICLK ( a ) #&lCSf£±#5 # >f ^ > ^teB^J t 1 2 T?& »J 

, ^ >^*t©D- F F 1 2 0©QMf (i) # "L" UKJV, D - 

F F 1 2 1 <Z>Qffii7f§# ( 1 ) # "H" l^;bT*&£^<3> D- F F 1 2 2<DQ 
( J ) ti "H" 'U^;i/^e> " L " l^;WC D-FF12 3<DQ0J;frf§ 
# (m) "L" WWfrib "H" W<)lK*n?tim®-?Z> 0 
[0 0 2 9] 

D-FF 1 2 2fflQM^ ( J ) tt, AND^ hi 2 4 ©A^jSB^A IC« 
l&SftS. AND^f-M 2 4fiDAAi8-?'BK:ii, D-FF1 2 lOQffiAfif 
(1) 3^«*&S4x«. rfttCfcU, AND>f-M2 4©{«M^(n) 
DOWN/\°;i/;*f!#te> Mt 4T-D-FF12 lOQftJM^ ( 1 ) ifi "L" 
L/^;i/(C^#f "L" UK;WC&*J> HlJt 8iC^Si:D-FF 1 2 1, 

1 2 2<D&Q&±m j % (1) , (j) ifi&K. "H" V<JVlzmm-tZ><DT* "H" 

[0 0 3 0] 

WJt 1 2 1C&££, D-FF 1 2 l£>Qffi### (1) © 
ft-frl* "H" £T-&£ Jb\ D-FF1 2 2©QffiM# (j) CD l/"* 

"H" l/s<;ifrib "L" l/^OWC^^-T AND^-M 2 4CD{fJ* 

fe# (n) , flJ-feDOWN^l/^fli "H" lf<Jlfrb "L" l/^;WC^#f 

[0 0 3 1 ] 

— D-FF123 »Qffiij^# (m) te, AND>f- M2 5 © A^SB^ 
'BICMSft*. AND^- N 1 2 SfflA^SB^ AlCtt, D-FF120fflQffi 

(i) 3*1-5. £*UCJ:*J, AND^M2 5©ffiA«# (o) 

Tf»6U P/N°;i/^M#«, B£20t 8T-D-F F 1 2 0, 1 2 3©#Qffiiji# ( 

i) , (m) tfi&iz "L" v/<;H:ltt50T' " l " i^;i/£&3„ \% 

Kflt 1 2lCfcSfc, D-FFl 2.3©Q£tiM# (m) ^ "H" U^l/JCjg^-T 
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D- F F 1 2 0 CDQW^ ( i ) ifi "L" W<>IX*&Z><DX% AND^ 

-M2 5oaiMf (o) it u L" wtjizmntz, 

[0 0 3 2] 

D ATA^ffcB#,&{C;i3^T ( I C L K, QCLK) = (0, 1) & -fr > ^ U > ^ 

Lfct©?^©DATAlft^t' (1, 1) Sr-y-^^U ZUvtm 

-Jf-I C L K© 1 flJ|^©liS©U P/^^§f SrlfiAtS. -r^t>^>, ;0 2o 

©ISf<Z)*ny *fg# I CLKiimt-f ^^/JSAT#^E^Sii:Jc*S^e>, 

CLK©MiS»&li<'*r*fetf), UP;S;i/^f^©;S;i/^^tSit 

[0 0 3 3] 

tfc feSDATAfftH^C^T (ICLK, QCLK) = (0, 1) £ 
•9" > ^ U > ^ I ttffl^© DAT (0, 0) ?r-^>^U £. 

» ^n>y^f^ICLK©lMl^©fi$©DOWN;U^ifl:{iiMS 0 "T 
rffl2o0DATAlf^©r|{Cm' (m' ttttS©«ESR) tf>yh©r 
-^MtS^, i®ra<Z)^0>y^f^ICLKij:m' «fr>f ^ ;i/J^_t#&f -5 
iillCJ&S*^, ^D»;^f#ICLKCDJia8[Sfi<t«fe«),' DOWN/U 

[0 0 3 4] 

tt, (0, 0), (0, 1), (1, 0) (1, 1) fflV^WlDATAlEft 
[0 0 3 5] 

^©cfc^lC. ANDY-M 2 4©ffiM^ (n) & D O WNAjl^m # L 
T, ifcAND^- M 2 5tf>ffi^f§-5§- (o) &UP;^l/^if iibt, Ell 1 
:7ISK 1 0 4 iCg*^^, f UT, ^tie>DOWN/U P/NVbX 
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[0 0 3 6] 

EUltC^Ttt, AM^DATA^^D'y^i^ ( I C L K, QCLK) CD 
■5 2 a-'5 t >rit&-**l^*ll 0 0%, 5 0%tbTM?MtMl 0 2©ffir#£ 
tBWLfc-. Lfrbfc#*>, #fCftii#&£jC;j3V^tt, 014 (b) , (c) 

i$mmtt&-^mt&i$isbz> a misc. ra-fiMsi^^n^ic 

LK, Q C L K «k tffijitf DATA S:^ t. 

[0 0 3 7] 

j&T?*n >y I CLKt^D y ^M#Q C L K'©ffiS:*->^U > ^ UT V>S 

©t, JSW^C-SltV^t, SI 3 (C^LfcfMIt 2 £ t 3<DJiRg 
©t^'J > n I C L K# "0" , ?D»;mQCLK^ " 

1" T*&U> ^ fc^O D A T Afffc* t 6 i: t 7 ©n t'©t > ^ 'J > ^ U 

Vtm^ I C L K ■" 0 " , V a y^i^QC L KW " 1 "\ $ fCl$M t 1 0 

tt l l 0^(0 DAT Af {[; * t cDif > ^ y > ^iii^ii ^ n y i'f f I c l 
k "o" , ^nyi'i^QCLK^ "i" 3 -Domt&wy-JV y 

? m » v * -f ti t) iwr d t & s i £ # § „ 

[0 0 3 8] 

bj^U AMfDATA^I, f 5 ^-^ * >^|Hffi 

S^tHl 5©4!>f5>yf^-b^f>IJ!^!!i!j:^:, VUvtm^l CLK 
£9 0 0 i&WMM L>tz.%0)j$9 U y 9 fit # QCLKT'fe'J, ^tltCLTA^7«# 
DATA©f^-f-<M^^<^ l J> ^D«y^f^I C U**^ 
V*©^, B#Mt 1 H t 2 WPAMf D A T AA<fi^±««S il, Z.<Dft*>±ifiV 
x>y ^T'©^ □ 7 f I C L K© " 1 " , ^n<y^f^QCLK©l/ 

s<jitf - 1 " -e&£ 0 

[0 0 3 9] 
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*;miCLK, QC LK©l^^;i/jb^lC "0" A^rfg-^DATA© 

scb±#y iisi-bT^yxy s;jcfews^n^ clk, qclk©^^ 
•fvyymt (i, i) fr£ (o, o) si^tsrfc^jjf 

[0 0 4 0] 

Sfc, AAff DATAfflfa-T-fM^n>y ?fe#I C L K CDM8§=fc U %> 

/Jn£<&££> H^bts^i e> ic ^it 3 £ t 4 ©raica&ssfc^ju&tyxy 

^tt^ny^ff ICLK, QCLK0Iy^;i/^{: "0" ^5, LfrU 
^Jt 5tt 6(Z)i9ra{C^)^A*'fS-^DATA(7D5it.T^ i ;x^^(Z)^n^^# 
# ICLK, QCLK©l/.^l/^IC "1" fc&y, (0, 0) (1, 1) 

* n >y ? M# ICLK, QCLK(Z)t>^U> 4ff6#M & ot<§. 
[0 0 4 1] 

m^mmTit. AiJif DA T A©£ t>_L# y £ J: t>^^»T^ U ©jB^J&CDpS 
fiP^AijffDATA©l/2Mlt^n^^f^I CLKt^n*;^ 
f QCLK?:if>^'J>^LtV\|,fc*, AM^DATA^g, ^-^j^ 

[0 0 4 2] 

&a&3ssij* l, ^©sijmiiiJcs^T v c o (Dmmmtmm^ommm z±vr 

[0 0 4 3] 
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mic^b<&£„ rjuc^u, A^JM-^^^a— r-rifc^ftbfcS^-efeoT- 
m 2 ammmmmm^ £#§£1- & .r £ < , ^Ucpll s&ft^Tf ^ <*>„ 

[0 0 4 4] 
[0 0 4 5] 

ginc^T, ^pll m5& i o & % ms^m (pd) em&i i\ mmmikm 

(FD) EU&l 2, ^•V-^JiO^' (CP) m$&l 3, 14, ;i/-^:7^;b# 1 

5, vco m&mmmmm) iQis^^n-j^^mn^m-t^mm^ 

otv^o fit, ^PLLtm^i o©eii^a^7^i sicii, s/ut;i/cot-V 

[0 0 4 6] 

^^x^mm^mm^i 2©^-^a*^i 2 i izmmz tiT v>&„ ma^rn 
rns&i i (Z)fte*cDAi7^tt, vcoi 6©ffi;M^&c^M£4xTv^ 0 Mi&ifc 

^ffilSi&l 2© I CLKA^5S§§^1 2 2 & i^QC L KA*«? 1 2 3 ?n 
y 1 7 0)1 CLKM^l 7 1 j3<fct>*QC L Kffi^J^l 7 2(C^4x 

[0 0 4 7] 
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vcoi 6©ffl»A#*^jcjgiK3*iTv>a 0 M$M£ffinn&i 2©m^^i 

2 7, 1 2 811 ^-^jtf^EIK&l 4 0>#j£^SA#*^C*4l^;ngM&3 

vcoi 6 <Dmnx±i^izmu^nx^^ a 

[0 0 4 8] 

^-^7^*15tt, Mill ^■V-^7JO^'lllS& 1 3 , 1 4 CD#ffi7J3^!H ^ • 
©ISIlcSiKStifcn^^^^c l l ii!l)^iS;5n-/U7-f;HMi:^ot^ 

3, VCO 1 6<Dffi7J^H b fe <fc O JC, tftfBJt«ISI&l 1 <Z)flS7j(Z)A7J 

# n v 9 XJlVH^l 7 3 izmmztiT^&o 

[0 0 4 9] 

^ny^SISl 7tt, #M#§1 7 4fe<fct5^fflHf»l 7 5 5:tU VCOI 

tf, VCO»fiMS!S»i'D*^i:Hffi (In Phase) 0^nv?|#I C 
L K HZ.(D>7 U y I C L KfC*f It 9 0° (Quadrature Ph 

ase) fiffiS/7h (#ffi) Lfe^Dy^if QCLKt?:Mt5o 
[0 0 5 0] 

JlttWlCli, ^Jltll 74H VCO 1 6<Dftmmmm#ny>7*:ffi&<Dft% 
it (1/n) ^#JSfLT^ffiEI»l 7 5 #*BEIB& 1 7 5 li, #M#I 

1 7 4t'ffl^M?n<yf^, f©*J7n>y^i^I CLKtltffiij«f 1 7 
l7>e>, $.t=.Z.(DV U y I C L KlZftLX 9 0° fiffiS:S/7Hti'n*; 

^f^QCLKiibTaiM^l 7 2^P>^*l J ? ? ;ftm#-r£o 
[0 0 5 1] 

^•1 8 S:^»LTfiffittfflia»l 1 ©-Tj^ATJ^fe^t^MM^millli^l 2© 
^-^AAfig^l 2 ltc#&3*l<&. — M^mmSI©ft67j©A7J^{Ctt 
VCO 1 6 0«tgMfflt«^Dy^A^#&S*l, *fcjafcfc»*tffiEI»l 2fflICL 
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Kffljfrifrf-l 2 2fc«J:tfQCLKffi;M^l 2 3 iZtet U v 1 7f|g4 

$tl§^D>^ff ICLK, QCLK#-£*l-eti&*fr3;h,-5. 
[0 0 5 2] 

mmm&mm&i 2&, 2o®d-ffi24, i 2 s^OTi^n^y^® 

!|12 6&ttSi^h^ot^S 0 D-FF12411 f©DAM^IC 
LKAWl 2 2JC, CLKWr-^AMfl 2 1 fc^ft^tifgiRSti 
TVn£„ D-FF 1 2 5l±, f®DAM^QCLKAM? 1 2 3 IC, CL 
K^tf^-tfA^^l 2 1 {C^tl^tl^$tlT^^ Q 
[0 0 5 3] 

2otf)D-F F 1 2 4, 1 2 5 & £ y # ES& 1 2 6 <b & 

«flSfc»tfcffj®»i 2©ms&i&f^jcvNT, 02©^>f5>m- h£ffl^Ti& 

[0 0 5 4] 

I CLKAASIf 1 2 2Kl«j|!&3tl*^n-y CLKffl^^f^ 

vmmz. ^it o^^it 2©jBis[-e m h w ^it 2^?,tit 4 

^ £ HM t 8 ©sa we " l " u hm t8fr&mtio ©si we "H" U/ 
hm t i o a* e> hi t i 2 ©aara-e " l " $ e> jchm ti2^& 

^Mt 1 4 Oiflt "H" 1/^^j:oTI^. 
[0 0 5 5] 

QCLKAAiBf 12 3ICMS*l5^ny^f^QCLKtt, 
^ICLKlCfLT90° fif^IgU^SftJ)^ UltlA^Ilt 
3©JBWe "H" Hit3^f,rat5©TOT' "L" U^;K ©It 

5^e>^It 7©JHWe "H" l"<jl. Hit 7^?>l|It 9©JBWe "L" V 

©It 9^e,^lt l KDfflmv " h" Hit i lfribHIt i 

3©int "l" sbjc^sat 1 3^j^Hit 1 5<Dfflmx° "h" i"< 

[0 0 5 6] 

-2f, f-^AAS? 1 2 l{CM34l5A*§f DATAfiD^tt, Hit 
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0 2)M5>fM[t 2 3.T* "L" B#Mt 2jd^i|Jt 6 £ "H" B£ 

It 6^?>^It 1 0£T "Li" W<Jl. Hit 1 O^Pjfllt 1 3$.V "H" 

u^;k tit l 3j^|S£ "L" i//<;i/i:&oti^. 

[0 0 5 7] 

D-FF 1 2 4, 1 2 5©DA*f-^Ot»JM^-<^>^$:^n 
y ^ (DiLt>±tf mm t2(DM?>n^D^ ICLKt^ 

n7^ffQCLK0^1l/^K (ICLK, QCLK) = (0, 1) ZMV 

[0 0 5.8] 

Z:(Z)MMMIffi[S8&l 2&, D-FF 1 2 4, 1 2 5 © D A±lM^-lZ@k1fe2 

^7 r -^^#^©'ii (o, i) fc-tj-^y >^*L^i:^ic^-r > K^^gg^, m 

[0 0 5 9] 

±&V &4 ^ >^^tlt 1 0-£&£^; D-FF 1 2 4, 1 2 5iC^lt5DA 

^SSH^^-^ifcy&^ffite (o, l) zi©i:^i±, ikm.v>M'ffiuVv 

?mmi 2 6 JC^VNT. Mm#-£tLTVN£i:¥rj|#TU £B^J Lfc V*„ 
[0 0 6 0] 

(o, l) ^StUiAAy^^, ?k<Dmv&fr*-( ^ >^^It 9 i: t 1 

o©ra£:t-£^ & (i, i) 

tyZ$L<Dffl$t UVv 9 1 2 6 K- 33 V ^ T , * n y ? ©MMtfffiVN iifrj 
WtU Mtt^Sfe^UP^Mi^^ltiijtS. (0, 1) 

u&A/£^, ?^©3(ijii*^^5>wit iott i 2T- (o, o) 

wni;7^iiig&i2 6(cfi^t, * □ v ?<Dm$imtf~m\<\ 

[0 0 6 1 ] 

3CZ>J:e>JC, M»^mtllg&l 2T'MiIiffilT#? ) n,feUP/DOWNy i ! 
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MtSESI 1 4 (D V^yV** ^ON/O F F LTWx.lXm%L<Dffi}H/ 

<&ffl#*«5tt, ;i/-^7^r;i/^ l 5t?8E8S3*itdc*je (EHJiMg#) izmmz 

[0 0 6 2] 

^©DC^IEte, VCO 1 6 KL*<DfflmW££ LT#X.^tl-5 0 VC0 16tt 
Mi A y * y •7*m-tz>Mf& t. & o T J3 U , r <z> A y 3f y ^tc*f Ltfflft 

fbtsi^fciotvco l 6©^J@M?«^ny ?<z>MMIfc£»Pir-3 0 -© 

[0 0 6 3] 

Eift8ttftffllII»l 2tt, i©»J834xfc^D^^##I CLK, QCLKtN 
RZCf-f S?*mDAT A £©MMit ilbfeMWilCfc 
S«aft»fli!lfflf©»^»y5g3ti«Zl tiz iotVCO 1 6©?§^M»^n>y 

* <Dm&&& xtsrn^ DATA®! mm&m ic n y * s *i & „ r © n ^ ? ^ jrt? 

yStffcL&v*. 

[0 0 6 4] 

VCO 1 6®«iM»»^ny^fflM««3(j«A*ifDATA©B«flili»IC 

1 5©m^«£E^-^) »c«;y,-i<o'M?st«iftffiE»i 2v>mm^\%m^x, 

[0 0 6 5] 

1 1 ©^mm^7iC»o'< DCiJ±Wl/-^7^ 1 5T*mS^tlTVCO 1 6 

tcman"tsfM«*ffi&s ^t:ift$t5i i:tcj: y, vcoi 6©$8tiJSIiifc«* 
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[0 0 6 6] 

jK^EIHU 3fC#*&3*U §M1 3© h7>i?^^&ON/OF F bT#J 
[0 0 6 7] 

«EEJC3Ei!l3ft5. ^C0DC«ffili, J3fi!fc»tfcfBEJ»l 2{W<Z)DC«ffi{C;b-^ 

7^ l 5 tlfiSfttvco i 6 tc-e©«Hffirmffii: 

S:lW»t5. - 
[0 0 6 8] 

n«^tNRZ©f^'^^DATAi:©Whi5:fte) 0 -eit, _t*£L 
fcfitfBfcfflfc i^M^I<Z)lft^^UM$tLT, SJKF^lCtt, VC0 16tf)#§ 
iatftRi' n y i'fflM* A*f^D A T A fc-ats I i: 

[0 0 6 9] 

fcfc, *PLL@S|10T'H ^-V-^sK^iaKIl 3, 14i:lti/>^;i/ 
ffi^fPI^©*©*, VCO 1 6i: LTS/>^;bA:ft#J*©%(Z>&**l^riJBV^ 
fciifcjc, ji-y'yj fr* l 5 £ ut, f t-^>y0^i 3, l4 0#ffi*. 

Kfc©IHlc|giffi$;ftfc:3>-7 s >-9-C 1 1 £fr e>fc*%©&M^S#j*£ 

[0 0 7 0] 
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-r&fc>*>, Mx.{£EI3{C^i-i:e>&C, ?-V-i?tfy7m&l 3' , 14' 

TmM&Jimm.v>*>(M£. vcoi6' nhxmmA^m^^cD^^ti'enm 

^£££t>fC, ;i/-y7^H2 0tbt, ^-V-^^^yHIJ^ 1 3 ' 14' 

(d&- ficD&jj^wz.mmzntc.m.ttR 1 2 fr-ytfy^mmi 4' © 

^»mij^Ktc^M^tifen>^>-9-c 1 2 ^■Y-^jJO^mi^l 4 ' , 
1 3' ©#fifi^f©ffl*aS^-|SItCgg«5 3tlfc^t/tR 1 3 t*&«!5ifi)t0PL L@ 
»10' TftottiSK 
[0 0 7 1] 

04IC, ±^Lt*^(C^PLL|gIS|l 0 (10' ) T^V^tl^MM: 

&mm&i 2 <Dj*#ffifcis»#j£<jD— flu #ic$fc&Lfcffl»ns?y*iaKi 2 6 

[0 0 7 2] 

BUlCfc^T, ICLKAM?3 ncii^n<y^ff ICLKA\ QCLK 

fim^-Z 3 {CteN RZ©f^ S>*;Wg#D AT AtfSy&Stl*. 3Z1T% ICL 
KAiJ^3 1, QCLKAM^3 2 .fetf-?- * A^Sfi^?- 3 3 tt, 12 1 CD I 
CLKA*W1 2 2, QCLKAM^l 2 3 33 «fc -7 s - * A^jSB^ 1 2 1 {C 

[0 0 7 3] 

I CLKA^SB^S lliD-F F 3 4 (D D AlfcSB^lCgMBS ft, QCLKAA 
5^3 2 F F 3 5 CO D A^SS^lCgH&S ftT 6 „ * A^SB^S 3 ti 

, D-FF 3 4, 3 5(D#C LK^C}gM2ftTV^ 0 3tl^D-FF34, 
3 5li, Efl©D-FF 1 2 4, 1 2 5 £^ft^ft*fj£ V^. 
[0 0 7 4] 

m^#D-FF 3 4, 3 5li. ^ n 7 ^ C L K02^±^ U t' D A*f - ^ 
&3t*J&tffl&fRi:fcoTV^S. "ffcfr'fc, D- F F 3 4 teA^M^D AT AC9i£ 
«n^n«y^f#I C LK&t>^U ysf-t&mm%:&1=>. D-FF3 5 
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[0 0 7 5] 

D-F F 3 4 ©Qffiiji^^-lk, 2AAOR^- h 3 6 COAASB^- A izmMZ *l 
S^ttC, 3 AijOR^f- h 3 8(DS.mAiJ^Alzmm^n. £<3&C3A± 
©O R¥- h 3 9 ©AASB^B KgSffiSftTV**. £ fe, D — FF3 5©Qffii] 
SB^tt, OR^- h 3 6©£*EA;fr«^B£SMft3ft&£:fc%lC, OR^-h3 

[0076] 

OR>f- h 3 6©ffi*ag^-tt, D-F F 3 7 ©D A^SB^tCS&BISftT 
D-FF3 7©CLKAASS-ftt, I CLKAM?3 1 |;ii$ntV^ 0 D 
-F F 3 7 (DQmJj^it, OR^f- h 3 8 ©A*^C *l£ £ £ 

, O R>f- h 3 9 ©A^SB^AfCgMKStlT^S. 
[0 0 7 7] 

OR^*-h 3 8, 3 9©M*«?it D-F F 4 0, 4 l(Z)#DAM?tC 
^ft^ftgM&StlT^S. D-FF4 0, 4 10#GLKAM?lt ICLK 
A^SS^ 1 JCgB&3*l"CV%§ G D-FF4 0, 4 10#QffiijSm 
*S?4 2, 4 3 (C^tl^tl^MStlT^S,, D-FF4 0, 4 1ffl#Q 

[0 0 7 8] 

±ilfeOR^f-h3 6, D-FF37, O Rtf- h 3 8 , 3 9 £ J: tfD - F 
F4 0, 4 1tCJ:»J, EI 1 (DfflfflU Vv ^IUS& 1 2 6 jS«fl|^3tlT V>S. fiU 

[0 0 7 9] 

(k) ti, 04(O#;-K (a) ~ (k) ©afc^fc-efi^ft^LTV^s. 
[0 0 8 0] 
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ES&i&#fCo^T^0^-r^ o 4-: Ai7fg#DATA (c) CD!&&tf. f%Mt 2 £ 

t 3tf)fig-e "L" i/^;i/^e> "H" tit 6#j£t? "h" i/^ 

"L" u^;i/icl{bL, tit 9tt l oca^t* "L" "h" 

l/"OWC3tftU ^tlJ^te "H" iy^JV^mWLX^^^CDt-t^o 
[0 0 8 1 ] 

D-FF 3 4, 3 5{i, AM^DATA (c) 0»S^±^»JX7yt 
^□>y^^ICLK (a), QCLK (b) £ -^tl^ftlfc »; fctt, tit 2~ 
t3©Wlt ^Dy^f^ICLK (a) ^"L" ?ny?f§#Q 
CLK (b) A< "H" l//<;i/7ffeSfe«>, rtl&©l/^S:D-FF34, 3 5 
*^*Jiitfr D-FF340QfflMf (d) "L" D-FF 

3 5(Z)QmiJ«# (e) ifi "H" W"<;WC&3 0 
[0 0 8 2] 

D-FF 3 4, 3 5ffl#CLK®ffCM$tl<5A*f^DATA (c) 
j&<Dfc<Dtt±WV *?\*. .Hit 9tt 1 0©ra(C#^U -e^Nfj^lC^W 
S^OfWlCLK (a) t^n>y^f^QCLK (b) W^Wi^tl 
"H" l//<^/-e&*. Lfc^ot, D-F'F3 4C!)Qffiijf^ ( d ) ' it. t 

It 9tt i 0(Z)KT' " l " u "H" u/^icgEftf s. 

[0 0 8 3] 

z.a>£g. ^n^/^fg#QCLK (b) © w^jvtfi "h" i/^;i/-e& 

D-FF3 50QffiM^ (e) "H" l/^Ol/tf) * * tftS. 3*1 

fiJi^tlt 1 6*T?Wu AMfDATA (c) ©afcTBttSfrft-fcT, ££M?tf> 
.5i*b_t#y#&V^#>, D-FF 3 4, 3 50#QffiMf (d) , ( e ) \*& 

[0 0 8 4] 

AM#data (c) «t 2 £ t 3<z>isi"e3gff: , r*^K:fev^T, D- 

F F 3 4 <£>Qffiijf§# (d) <Z> "L" UWOR^- h 3 6 (DA^J^^AfC, 
D-F F 3 5©QffliJ## (e) © "H" UWOR^f - h 3 6 ©iK«KA27SB 
^BJC-€-*l-?tl«il&Stl*fc«>. OR^f- I> 3 6©m#ft# (f) tt "L" U"< 
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;b£&3o AMfDATA (c) (D&<D&1t&<D "L" l/<«/fr*> "H 

" W<Jl^<DM&lZWMt 9 £ t- 1 0 <0|a7»jgiS 0 
[0 0 8 5] 

^tf) "L" "H" Ust/VWim&fj ^ ^iCE^T, D-FF3 

4 tf)Qffi;frfg-f§- (d) tt "L" l^;i/frib "H" HMCBU D-FF3 5 
<Z)QmiJfg# (e) "H" l/^;i/©**^*>SA^e>, OR^f-h3 6(DffiM 
# (f) l±, "L" "H" l/^Ol/tcM^S. iftJS*HM$2Sft 1 6 £ 

T'AM^DATA (c) ©Sft^gtftttaJtVACDT?, OR^f- N 3 6©ffi*M# 

(f ) « "H" u^;^i#b^it5„ 

[0 0 8 6] 

OR^f - h 3 6<Dftl3m^ (f ) liD-F F 3 7<Z)DA;M^JC#y&£*t£o 
I(Z)D - F F 3 7 CttfCC L KA^t It. D - F F 3 4 , 3 5 £M&U> * 
nyi'fl^ICLK (a) ^MS'*ltV>«. itltCAU, D-FF37H ? 
n-v^fflCLK (a) ©S£^_t36<»; X*/ ^T*^-tf>D A^T&S O R^- h 3 

6©m*«# (f) 

[0 0 8 7] 

i-&fc>*>, D-FF3 7 (C 33 V* T > * EE V V I C L K ( a ) (DS %±ifi »J 

^-r ^ 4 t?or^- h 3 6©m^## (f ) *<nsty&**i, ^<z)ffi±i>fs# 

(g) # " l " 1//<;h:*5„ i^ffl^n^^ff iclk (a) <z>3it>_t 

#y#>f * >y t 8{C£V\Ttt, OR^f- h 3 6 <Z>&;f/f§-Jf- (f ) ft. "L" l/^ 
;i/"7f*>«^e>, D-FF3 7©QffiM# (g) ti^^iff, "L" l"OlZM 

[0 0 8 8] 

2>d&C, Hit 12T'O^Dy^if ICLK (a) <D\L%±tf U x y ^fCfc 
OR^f-b3 6(D{f}M^ (f) # "H" l/^;i/T?S>S^e>, D-FF. 
3 70Qffl*^ (g) li "L" "H" l/^WxSeffcfS. * fc, «r 

It 1 6{C£^Tfc|Hl*aHC, ORy-b3 6©Wf (f) ^ "H" 
&£^<b, D - F F 3 7<DQffi;frf9# (g) =fo "H" U"<;i/T*&l>, V&M t 1 6 
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[0 0 8 9] 

3 KiKD O Rtf— h 3 8(Ctt, f©HKAAS^-A &C D — F F 3 4©QffiM 

# (d) t)K ^©^^AiJ^BlCD- F F 3 5CDQm^M# (e) -^COA 
^J^CICD- F F 3 7®QM# (g) ^tl^tlgy^Jl-So 

[0 0 9 0] 

D-FF3 4©QffiAif (d) ©Sfif^\ l§f t 2 i: t 3©^ 
©DATASt.±^tjX^ ^"bHM t 9 £ t 1 0 ®riODATAS[^±j!)^JX 
"H" l/^WC&U, ^<£>D AT A£*>±#U:ny S?<7)#-f ^ >^JK 
l^tt "L" D-FF3 5 0QM^ (e) <£>,S1£fS#/^ HM 

t 2 £ t 3<Dm<DDATA&-h±tf*)3iy V&,mt "L" 1>^;WC&U, £ £ fC 
D-FF370Q ( g ) HM t 4fr?,t 1 2*?tt "L" 

t 1 2!Xmt "H" l/^;WC&o-C^£,, It^oT, OR>f- t>3 8<Z)mijfg 

# ( h ) B£M t 4 j&* & R£M t 9 t t ,1 0 ffl^©DA T A-$Lt>±& *J X y*;* 
T* "H" l/^WC&U, D A T Afi^ltf y X»; J?©'^*> P>l^i t 12* 

-e "L" i/^;nc3&»j, HMt l zixmt "H" l/^;nc*ot^S„ 

[0 0 9 1 ] 

3 Kt5<DO Rtf- h 3 9 tCtt, ^©AASg^AJCD- F F 3 7 CDQffiiJ 
(g) #\ f©AM?BiCD-FF3 4©QJUijf# ( d ) ^<Z>A# 
•Sg^-CtCD- F F 3 5©QffiM^ (e) ^-etl-Ttl^l&StlS. 
[0 0 9 2] 

Zl^-e, D-FF34 CDQffi;dfS# (d) ^ft 2 £ t 3 DATA 
fi^»Jx>y ^^|t 9fctl OOWODATAS^T^'yxyy^Tftt 
"L" U^;WC&U, r©DATAi^TA u Jxy VG>*4 ^ y 7l>Xmt "H" 
U^;i/T?S>»J, D - F F 3 5©Qffi^jM# (e ) Hit 2tt3 ffl^WDA 
TA5fc"£±tf yxy^JKHM* "H" l//<;bJC«sy, $P,tCD-FF3 7©Qffi^j 
(g) tit4^^,t 1 2£T'te " L " W<n>s t 1 2^mii "H" 1/ 
Lfe^ot, OR>f- h 3 9tf>ffi2Kg# (i) Hit 4 

"h" i/^^&jn^-tsihjc^s. 

[0 0 9 3] 
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OR>f- f> 3 SCD&jim^ (h) iri D — F F 4 0 (D D AJj$%§W@i$:2 ft£o 
D-FF4011 DA*f-^t'$)60Ry- h 3 8ffl{iiM# (h) HO'V 

ICLK (a) izmMLTMV&tia -ttet>%. D-F F4 OlCjS^t, 
^it 8 CD? n v I CLK (a) ©St*>±^U^^ S?"7?0 Rtf- h 3 8 <Z) 

m^m^ (h) © "h" u"<;i/*^y5i*ti*. 

[0 0 9 4] 

£*UCJ:»K D-FF4 0©SKQffi*if (j) tf"L" i"<;i/i:fc£„ & 
C^ny^lf ICLK (a) ©Sfb±*«»jxy 5?liB£28l t 1 2 T*&U> *<Dm 
jn?0OR^-h3 8©fflMf (h) # "L" l/^I/Tf&S^P>, D-FF4 

oossqm^ (j) # "h" u^^^ae-ffc-rs. se>K:.'#c©*nv*M 

#ICLK (ajCSt^yi-yy^lSIt 16t, 3 tf>£ £tf)0 R>!f- h 3 
8©m±M# (h) ^ "H" D-FF4 0©SKQffiMf 

(j) tt, "H" U^;i/^e> "L" U^;i//\^-fff 6„ I©D-FF40©Hi 

■v-*;sj<>^ , iaB& (Hi jcfews^^-^do^imB&i 4) ic s. 

[0 0 9 5] 

— O R^- h 3 9 (Dliittm-^ (i) ttD- F F4 1 ©DA^ag^JCSMfrS 
tl*. 3 0D-FF4 1 ICfc, VUvtm^l CLK (a) ^DA^ilLtM 
£4xT^£tf)T% DAijf - # ©IK U D — F F 4 0 £:RI C3t U >f S 

ytfttez* -t&£>%. »t 8 ICfcV^T, O R^f- "h 3 9 ©ffl^fe-if- ( i ) ifi 
"H" l/^I/tfeS^f), D-FF4 109SiQfBM# (k) "L" 

[0 0 9 6] 

^©^7 □ y I C L K (a) <DiL*>±& U # >f ^ > t 12, t 1 

6 tCfeVNTfellliHC, O R>F*- h 3 9 (Dititim^ ( i ) ifi "H" U^l/tfeS^ 
D-FF4 1©M^Q£B^^# (k) l£ "L" l/^;t/£ffi;fr LMttS. ^© 
D- F F 4 1 tf>£i&Qffi;£Hf# (k) $:DOWN;1;^f^i:lT^^, BB&ffi 

4) 

2 6 miiE# 2 0 0 1 - 3 0 8 0 8 0 7 
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[0 0 9 7] 

£<Bim»ttf£lCoV^3il$!-*S. Ht', AMfDATA©$WIt2ii 
t 3<Z>mV "L" "H" l/^WCSEffcU HMt 7f-fj£T? "H" 

"L" uKjuzmth, B$Mt lUtl 2(Z)^W "L" W<Jlfrb 
"H" U^;i/{C^-fbb, "H" Us<)l%:MWLT^Z>£-tZ> 0 

[0 0 9 8] 

D-FF 3 4, 3 5(1 AMfDATA (c) tf)$^tf>£*> U 3L y ^ 
DAi7T-*-^> ft».^D'^f^ICLK (a) , QCLK (b) <fe*ft-?*lSfc 
»;&*f. Hit 2~t3©)B|gT?tt, ^D^^iflCLK (a) # " L M 

*nv###QCLK (b) jjch" u/<^/*e*>sfc«), m^ca 

D-FF 3 4, 3 5 #-9-> ^"U > ^ LTSi U&tf 3 £T*, D— FF34C0Q £B^J 
#^-(d) # "L" D-FF3 5 0>Q ffl^fi-Jf- (e) ifi "H" 1//<;HC 

[0 0 9 9] 

#CfC. D-FF 3 4, 3 5©#CLKf?(:M$HSAMf DATA (c 

) a>ism<Dft?>±tfV3ivv\** nit i uti 2 t<z>raic##u 1 

KU3ttS*n'y*fg#I CLK (a) ^O-v^ifQCLK (b) <Z)#l^;b 
tt-eil-Ttl "L" U^;i/t*feS„ LfetfoT, D-FF3 4©Q|i}ijfi# (d) 

[0 10 0] 

^ny^M^QCLK (b) " l " u^;b-e&& fc#)> D- 

FF3 5fflQ{f}M# (e) "H" W<;ifrb "L" U^tCgSffc-TS. ^tl 
&>mt. AiHI#D ATA (c) ©M^^^bifT, 

^feii, D-FF 3 4, 3 50#QM# (d) , (e) ttltft-fr-T, -ttl* 
[0101] 

AiJf#DATA (c) #MJt 2 £ t 3(D^T^fcir-£B#,&iC;J3V^ D- 
F F 3 4©QfflM§ (d) tf) "L" l/WOR^- h 3 6 ©A**-?-A (C, 
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D-F F 3 5 ©Oft (e) (D " L " I/WORY- h 3 6 ©HSkA** 

^■BJC-€-n^*l«*&Sn*fc«>, OR-tF*- h 3 6©m*#-^ (f ) "L" 

AM^DATA (c) (Dikvmt&cD "L" u^;i/j&*e> "H 
" i/^;i/Aoiitt^it l l £ t l 2©raT?jgrs. 

[0 10 2] 

zl<d "L" 1/ "H" U"<;W\0)j8##>f ^ >^lCfcV*T» D-FF3 

4©Qffi^J^-^ (d) li "L" U"<;i/<J!)**t?&y, JfeD-FF35©QffiA 

(e) it "H" " L " WfMZ&ik-t&frb* OR^-h3 6(Z) 

(f ) it, "l" " h " w<Mz&i£'*2> 0 ^anxtsm 

f DATA (c) ©Jft7£©StfbW:aRV\<Z)-C, OR^f - h 3 6©aS*f ^ ( f ) it 
"H" l^;i/&$£j#Li^tt<5 0 
[0103] 

OR>f-h3 6©mi7M# (f ) S.D-FF3 7 0) D A:fr«^ JC&*&3 ft&. 
3fflD-FF3 7 lCl£-?-(Z)C L KAilll IT, D-F F 3 4, 3 5©CLKAiJ 
*^tC#M&«*'*lTV^SA:fr|g#D ATAfcUfcU, ^n»;mi CLK.(a) 
tf^teStlT^S,, i*ltC<fc»J, D-FF3 7fet, ^O^if ICLK (a) 
>J x>y *;tf©DA^ftSOR^- h 3 6 ( f ) &8t»J. 

[0104] 

"T&;b*K D-FF3 7lC;J3V*T, ?n>^ff ICLK (a) CD£l3_h#>J 
^>f^>^t 4tOR/f-h3 6<7)iilMf (f) *^*;ii*4x, *0>ffi:frf§# 
(g) # "L" b^;WC&£ 0 ^^D^fflCLK (a) _L 

#*J*>f ^>^t 8tC;fcV*Ttt, OR>f- h 3 6<Z)ffl^M# (f ) "L" 
;i/T*&£fr<D, D-FF37©QffiMf (g) ttSEfb^i", " L " U ^< ;i/ S: *t 

[0 10 5] 

££fC, Nfit 1 2T'©^n>^ff.ICLK (a) <Z>5£"5_t# »J Xy SJfCfc 
VNT, ORy-h3 6®ff}*ff (f) # "H" U^^/TffeS^P), D-FF3 
7©Qm^ff# (g) "L" Wtfrfrb "H" 
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t 1 6 JCfc^TfcRPBllC, OR4*-h3 6©£H### (f ) # "H" 
•5*^> D- F F 3 7©Qffiiji^ ( g ) *> " H " U ;i/ T? S> »J , ^fllt 1 6 
|^=fe3<Z) "H" l/^OD^Jtt&KI^-rS. 
[0 10 6] 

3AiJ®OR^f- h 3 8 1C&, -eOjRiKA^SB^AtCD-FF 3 4©Qffi;fj'fg 
# (d) ^©StAMf BICD-FF3 5©QfBMf (e) ft\ -£©A 
M?C{CD-FF3 7©QffiM§ (g) J&^iTl^ftSW&SftS. 
[0107].. 

3^T% D-FF3 4©QffiMt (d) ©fiKf^, Hit2i:t30^ 
©D AT Ai£*>_h#*j X y ^Pjlllt 1 8-*T?tt "H" l/KlUZftV, D-F 
F 3 5CDQffiijf?# (e) ©&M## V MJ t 2 4: t 3©^®DATAi^± 
x y ^ £ t 1 lilt 1 2(Df^(D "L" *fc£0>a#l$<HM± 
"H" a&fCD-FF3 7®Q'ffiM# (g) B£M t 4 

fetl 2£T*« "L" t 1 2£km* "H" l/K;WC&oT^&„ 

oT, OR^-h3 8©{i}Aif (h) fcfc, HIt4^ "H" l/^;WC&oT 

[0 10 8] 

— 3 K±(DO Rtf- h 3 9 fCii, ^©A^SB^AICD- F F 3.7©Qffl:fr 
M# (g) 2^ *©AASB^BJcb-F F 3 4©Qffi±ffB# (d) ^(DKi3 
^CICD-F F 3 5CDQffl;frf9-* (e) ftS. 
[0 10 9] 

rr-tr, D-F. F 3 4<£>QtfJ;frfg# (d) #\ ^IJt 2ht 3 (Df$(D DATA 
SC5_t#yxyS;j£*HMi "L" l/^;MC&U, D-FF35©QW^ (e) 

t2i:t3 <Dma> d at Aiz*>±# y x y e, b^m tiuti'2© 

r^C0Ai?M#D AT A(Z>M*<Z>:£*>±#tjxy "H" l/Ol/T?, **U2*I$ 

"L" U^;i/7?*»J, $ <b(CD- F F 3 7 © Q a$;frfg-f§- (g) t 4 £ 

t 1 2£T?l± "L" t 1 2 "H" b^UWC&oTV^o Lfctfo 

T, OR>f - h 3 9©ffi^;M# (i) it. 4fr&B5r2Slt lUtl 2 ©W 

t A*f A T A (Z)fit>±^ 'J X >y " H " 1 1 '©D AT AS 
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*>±&V i?frP>t$Mt 1 2(Dmt "L" IsKjlH&Z. £P>&C, HM t 1 2 
[0 110] 

OR^- h 3 8 0>ffl:*/<g-£ (h) &D-FF-4 0-©DA*«^K:##&3*l<5. 
D-FF4 Oti, DA*f-*-1?*»50R^-N3 8©iB*ff (h) 5: ? n y 
?f5#ICLK (a) JCRJBL-TEPj&tf. -f&fc>*>, D-FF4 OICfeV^T, 
Hit 8(D?Uv ?{g^I CLK (a) (D\L%±tf »J x y O R -5* - S3 8© 
ffisfrfg-if- (h) CD "H M UK)\stf?Ui)&ikftZ> a 
[0111] 

^CD^JH, D-FF4O0SIrQW^ (j) # " L " t^;i,£&£ 0 #c© 
CLK (a) ©it^._t^yx-/i;i±HMt 1 2, t 1 6T*&tK 
*©Nrj&T?<Z>OR/if- h 3 8CDft;frf§-5§- (h) ifi "H" l/^<;i/T*& § D- 
F F4 OfflSeQWf (j) fcfc "L" 1/^&I6^*. 
[0 112] 

OR>f-h3 9©m*M-^ (i) D — F F 4 1 © D AASB^tC^JteS 
tlS. 3©D-FF4 1 tC%. ZUvVmm CLK (a) #D A* £ LT#y& 
£*lT^£CDT% DAijf - # COS? U &<?*&D — F F 4 0 £ HO Clfc U # -f ^ 
~f Mtft 8 &C£V^, OR>f- h 3 9 (D&Jim^ (i) ^ 

"h" i//<;i/T^^^e>, D-FF4 icoseQmijm# (k) & "L" 

[0 113] 

?^©?n^?f#ICLK (a) ©fi^yx^^Odf^^V^t 1 
2fC£<^T, OR/f- h 3 9C0ffi^^# (i) # " L " 1/ ;i/ T* & 5 ■& , D- 
FF4 l©^Qffl^Jif (k) » " H " U^^AjgftfS, Hit 1 6 

T'O Rtf- h 3 9 ©tt}^ff9# ( i ) "H" l//<;i/7f**^e>, D-FF4 1©. 
M^Qffiij## (k) « "H" l//<;i^e> "L" l/^;i/^3e-fb-rS 0 3<Z)D-F 
F 4 1 C0M«Qm*M# (k) 5:DOWN;U^i:lTfflV\ OSSm*^ 
4 3 fre>#c«©^-v ^iUBfr (01 icdsw-s^-v — ^5K>^imSft l 4) tc 
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[0114] 

Z.(D£o\Z. D-FF4 0©i5«Qffi^7fi#7?feSUP/l;i/^B# (j) l« 
it 8**e> t 1 %<DMm~Z "L" l^;b£$£J#L-i|rctt£-#, D-FF410S 
<EQffli*fg#"^S)*DOWN^^/^'fB# (k) ii^fHt 12^&tl 6<Z>fflmV 

[0 115] 

SDATASfc"b±*«»)x»yj;©^{CfeVxT, (ICLK, QCLK) = (0, 
1) £-9->^U >^Lfc«©^CDD AT Aft*>±tfi*) ^B#,£JC ( 1 , 1 )■ & 
l*->yy ^n»;mi CLK©lMM®fi$©UP A°;i/^f # 

$:miJ-t-5o "5, I © 2 a 0 D A T A »J x >y i;® ^riJC m (m 

tttejK<z>«l») tf^ hfflr-**«#4tSi:, i©iao^n-7^f#iCLKii 

[0 116] 

»5DATAit^±^yxyy^K:SV>T (ICLK, QCLK) = 

(o, i) su->^.y>ybfe«©^©DATAfi^±*«yxyi;^ic (o, 

0) fc-fr^y ^Dv^§f ICLK01^©S3(ODOWN 

omizm' (m' itftM&mm \z.*> vo.? £<z>ra©#ny 

[0 117] 

A#fg#DATAlC^-^M#M^#-£> VUvVm^I CLKiiAM 
#DAT A(DMM#^£lC--£fcL-T^<5£:£&, (0, 0), (0,1), ( 
1, 0), (1, 1 ) CD^mfrfcA^ff-^D AT A©fi^±tfyx»; ^BSrj&T? 
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[01 1.8] 

AM#DATAICfa-f-fItfifeS#^t), fD^mi CLK^A 
^j"M#D AT A©MMI5[^^^:{C— ifcLTV\-5 ii^li, m 7 © # >f * y v - 

[0 119] 

_LM b J: e> tC, PLLEK10.(10' ) ©M?«^miSS& 14 (14' ) 

;i/ A At f D A T A ©4^ ± A^J x (#-f^>?*) ©^^D>y^if ic 
LKt?n>y?i^QCLK01f>^'J>^^|^ AiJf #D AT A0fa 

If < & iofeUPyUxt^DOWN/U^ff 

[0 12 0] 

^□y^fS#I CLKffl "L" L/^;i/ ($3® "0" ) ^n^^f^QCLK 

© "H" "1" ) &*ti^4x^>^U>^t-*hbfc^ -e©a&3i 

tot««A*f3t D A T A© 1 Ml©tf fitfJ*i:fitt S i tlC«!5 MM 
Hgt&CD&fBgll «H$0>ffl» : S: A^f##D A TA©1 M&<Z>#*#'iaT?f?*.<& £ £ 

[0121] 

AMf DA T A<03i^TA^ U X y V<DfrT* 9Uy I CLKil^n-y 
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fcPLL»#-eg*. 

[0 12 2] 
[0123] 

B8tCfcV*T, AXm^D AT Aa^JteSflS-?-* AASfr?- 5 1 li, D-F 
F 5 S^DA^aB^lCgMK^tlSilfcfclC, 2 A*© EX- OR (SMfiWi&ffifn 
) h 5 5©— ^OA^Sg^AtCgSiKStlTV^. — ^ VC0 16©58SM 
^iSt^n^^^«^^tl^CLKA*3§B^5 2fcfc, D- F F 5 3fflCLTO{C 
«iKStlsi:fc*»lC, D - F F 5 4 LKamcg&R3*lTV^ Q 
[0124] 

D-FF5 30QMm EX-OR^-h5 5ffiffS^0A*«?B, 2 
AACEX-OR^- h 5 6 ©— ^©A^SB^AJS .fctfD- F F 5 4 ©DA:ftSB 
^K*ft^ftg8K3*lTV*£. D- F F 5 4 ©Qffi^SS^fcJ:, EX-OR^-h 
5 6©tffi#©A;M^B&Cg^£;ft , rv^ 0 EX-ORtf- h 5 5©ffi*SB^tt 
UPM?5 7 &C, EX-OR>f- h 5 6 © ffi^Jg^ti D O WN ffi^Sg^ 5 8 

[0 12 5] 

«v*t\ ±SB#Nfc©&*BtfeffliiH»i i ©mi&M^co^T, mQ<D$4 $ytf 

h feffi^TSiW'rSc ®9©#-f ^ >>f*V- MCfcVMT, « (a) ~ 
(f) tt, 08O#;-K (a) ~ (f) ©^fc^tl^tl^LTV^o 
[0 12 6] 

4-* C LKAiJ^5 2(cA^J^tl^VCO 1 6 ©l&iBMiftffc* n v V V C O 
CLK (a) fflfi^ijfcl^it 0, t 2, t4, t6, t8, tlO, tl 
2, tUtU *fcS£"5T#y &B£2alt 1, t3, t 5, t 7, t9, til 
, t 1 3, t 1 5 ht5 = 
[0127] 
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AMfDATA (b) (Dmmt. litUt.2(Z)f4^T)il u J, WM t 

©Rg-e^T^j, ^©jra "h" woizmwL, mmt 1 ott 1 l^rar- 
a^t^u, z.o>nm "h- u^^^^e^ u ^etu^^Mt 1 ssr? "l" i/ 

[0 12 8] 

D- F F 5 3 JC£v^, ^Uy^VCOCLK (a) <D\L%±i$ 'J # ^ > >f 
t 2tAM#DATA (b) <£> " L " »J &tf„ 3*UCJ:U> D-F 

F5 3©Qffiij#-^ (c) & "L" U^;i/(C^b1-<5 0 ^©i'Dy^VCOCL 
K (a) <DiL*>±tf>) *4 ^ y>ft 4 Tftt, A^?##D A T A7«tf;-t±-f " L " 
W<Jl<D£&T*&Z>fr£>, D-FF5 3(Z)Q{i}M^ (c) fcgfrftitT, " L " 

[0 12 9] 

^n^^VCOCLK (a) 0^0fi^±A^J^-<^ 6tAMf DA 

TA^ " H " D-FF53fflQffiMf (c) "H" l"< 

)\s\zmttZ>a Hit 8t:^lt5^n«y^VCOCLK (a) (DiL%±tf 

U^-f^>^T^i, AMfDATA^ "H" V sijlT'Sb »J , 3(7) "H" 
£Ifc'J&fr<Z>T% D-FF53fflQffiMf (c) ti^ffc-fr-f, "H" U"^KZ) 

[0130] 

Hit 1 0tC&3£, AAffDATA^ "L" l/K;WC^fC U T 
D-FF530Q|f}Mf (c) =fo "H" l/^;i/;fr£> "L" U^l/^-ffcf £ = 
Hit 12Cfj;5i:, AMfDATA^ "H" l/^;i/T*&£:fr <b, D-FF5 
3 (Z>Qffi:frfg-^ (c) # "H" l/^;WC&U> ^0^n-y^VCOCLK (a) 
(Z)32^±#U 1 4 lC&£il, AMfDATA^ "L" UOVlZte 

^T^6. r*UCJ:U, D-FF 5 3T*ttI© "L" l/^Ob U ^©Q 

m*M# (c) & "L" i/^;i/A^tt5 0 

[0131] 
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— D- F F 5 4 KIZ^(DC L KA±}£ lt> ^n>v^VCOCLK (a) 
V>RW<V n y ?#-^;L£>ftTV^ a Lfe^ot, D-FF54&. * n y ^7 V C 
OCLK (a) (D^T^UC^M t 1, t3, t5, t7, t9, til, t 
1 3, t 1 5 tC£^TA;frf§#D ATA£$iU&fr3h&C&3 0 
[0 13 2] 

B£Mt 1 (C£^T, D-FF53fflQffiM^ (c) #"H" W<)\sT:2b2>fr 
"b, D-FF54©QffiM# (d) « "H" l/^WCfcy, &<D9Uy9VC 
OCLK (a) ©SCfeTtfy # >f ^ > ^ t 3 £ T% "H" l/^^&iNIJf fS. B£ 
Mt3&C&£i:, D-FF53©QWf (c) ^ "L" U^bT?&5^e), 
3© "L" U'OlZmV&tSZ.ilT*, D- F F 5 4 ©Qffl*<I# (d) » "H" 
1/ "L" l^;MCM:U tit 5 Zmrmmt 7<D\g.M£X* "L".l< 

[0133] 

B£M t 7©^n ; y^VCOCLK ( a ) ©S^Ttf U # >f ^ > ^T'», D-F 
F 5 3 ©Qfflj&'-ft-S- (c) "H" 3<E> ".H" VKjlZMV 

&tf£i:K:<J: D-FF540QffiM^ (d) "H" U^OWC^fc-r 
«Jt 9 {C£^T, D-FF5 3©QMf (c) ttgEftlir"^ mSJtlOT 
"L" Kil/CIftl, tit 1 2£T-r<Z> "L" ll^t V^ 0 

tit 1 lt'H D-FF530QffiMf (c) ^ "L" l^;WC&oT£U 
„ D-FF54ttr© "L" l^;i/S:J&U&frtf)T% -£tf)Qffi2/f§-^ (d) 

H" "L" i/"*;w\3Ett;?-s. 

[0 13 4] 

\&Mt 1 3 &C£^T. D-F F 5 3(£>Qffi#f§-Sf (c) # "H" U^OWC&S 
A^D-FF 5 4 [±3(D "H" U^l/feflU »J -£CDQffiijM^ (d) "H 

" "H" i/K;i/Ai^ts 0 -<z> "H" i//*;wi#ccD* □ v $ 

VCOCLK (a) <D\L%Ttf>) $4 $ >^t 1 5 ;£ -e#t3$£ ft, -£Z1T*D-F 
F5 3fflQM# (c) © "L" UKjltfD- F F 5 4 fCifc U & £ ft ~ft 
tCfc»J, D- F F 5 4 ©QmiJM# (d) # "H" lx/<;i/fr£> "L" 
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[0135] 

UP/N°;i/^## (e) &|64tSEX-OR^->5 5©»^K:t)^t 
, H9 (D%4 ^ y V Zm^XmW-t&o EX-OR^-h55ffl 

AiJ^A, B{C&, AMfDATA (b) £ D - F F 5 3 <D Q ffiijf§# (c 

[0136] 

3^T% AAf^DA T A (b) tD-FF5 3©Qffiijf^ (c) (DWiMW. 

tfKwzm&&Mmte. nit i^t 2©r4tA*ftDATA u> # -h" 

l/^Ol^£ "L" l^;WCM:i-£MjfrP>D- F F 5 3 CDQffi;frfS# (c) # 
"H" UWftS^iSt 2*T?(Z>SBrS, B#Mt 5tt 6 0^AAi^DAT 
A (b) ifi "L" l^;i/7^ "H" 1/ KMClfb t S D - F F 5 3 0 Q 
(c) # "L" l//<;i/3^e> "H" l/^^/JClE-ffc-rs^ (t 6) £T*tf> 
JCW, HIt8i:t9(Z)^T'AMfDATA (b) # "H" U^Ol/frS) " L " 

i/^ic^bi-s^A^nit i o^7?(Z)i§ra> nut i oi: 1 1 1 ©rit'A 

M^DATA (b) # "L" U'Ol/j^k "H" U s<;i> fC^f fc "f <£> H#>&#> £ B#M 
t 1 2 *T»©JBW, $ £>(CB#Mt 1 2 £ t 1 3 fflfflt'AM^DATA (b) # 

"H" "L" w<frK&ib-t ftMt l 4 *Tf<z>J»|Sf©#8B 

[0137] 

"etiJK^oJBWett, am^data (b) £d-ffs 
3 0QffiM^ (c) ©#ff# i/^i/^ti^ti " H" "H" ukjv. 

$.f=.l$"L" l/K)V£. "L" V^OWC&oTV\£©-£. E X - O R>f - h 5 5 CO 
itifim^ (e) ii "L" W<;V£.&Z> a Z.(D E X - O Rtf- h 5 5 ( 
e) *5UP;^<lt^5. 
[0138] 

#CIC, DOWN7N°;i/^M# (f) S»4tS EX-ORy-h56 CDft^lC^ 

v>t, ni9 £>#-f ^ y*f?-v- h ^ffivAT^B^-r^c ex-or^-ns 

6©A^J^A, BlCtt, D- F F 5 3 ©Qffi^jff-^ (c) tD-FF54fflQ 
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tttim^ (d) #**l-e*l£M&3*l"r^£. 
[0139] 

r^T% D-FF53fflQW# ( c)'tD- F F 5 4 ©Qffiijf f (d) 

nit 1 o^p>t 1 i©a&ra> tit 1 2#Mbt 1 3<z)«gra, se>ic^M 
1 1 4#e>t 1 5©aira©#«iraT'fes 0 

[0 14 0] 

fit, ^tl^©«§ra*> EX-OR^f- h 5 6<Z)ffiijf§-5§- (f ) "H" 1/ 
^Ol/h&S. ^ *l# 131 D-FF5 3©QMt (c) £ D 

-FF5 4©Q{BM^ (d) ©###l//<;b*«**l-?n "H" "H" 
"L" "L" W^;WC&oT^£<Z>T% EX-OR^f- 

h 5 6(Dftjjm^ (f ) 1$ "L" l^;i/£:&£o IOEX-ORy- h 5 60ffi 
(f) ^DOWNA>Xfft^S 0 
[0141] 

r<Z)i:e){CLT, A±##D AT A^^tf £^CU P/Wl/X^ (e) £D 

own7nvvx## (f) (DAjvxmm-tf^ti^ti 1 [giro#8£-r<5o r©tas&M 

<Z)«1^{Cte, DOWN/^Wf^ (f ) ©/^l/^fSli^JC—^Tja&y, UP'M 

So 

[0 14 2] 

lotcfc^-c, ^TOftffll (pd) 6 rrti^i^i:^ 

&3*lTte^S&fefcLTffi#S*lSo CKDte-tSSfeW:, I («8fc) -V («J±) 
^taS&6 2T'M#«ffilC^m$tL, T > y 6 3 T*ifiJrM£;ftT V # >f ^ >^HIB& 
6 4 £ J: t>* P L L 6 5 iC#y& $ *l -5 . 
[0143] 

P LLISK&6 5tt, Wm&e 3 *fr*> : £tllZ<&iitl& 
?D«; feftrffl L/, ^D»; * tfc^Mc&ffiTO b fc8rfc& * D»;mi 
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[0144] 

£te&tt©P L LEJS&6 5 H LT%&Lt=.m;MMMlZffiZ> P L LtHS&Sr^l V^^> Zl 
J: »j, §IP L LiaKttA^-^^^a—r-f MtbT^fLfcP L 

PLL0S&6 5^i#tSr^^^<, •Lfe^oT'J*>f^^i»6 4 "CCD 

U # >f ^ > & <fc »J flUgtcfr*. £ ^ £ tcfc -5 = 
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